Abstract. Pulmonary granulomas were incidental findings at necropsy in 18 dogs, mainly of the brachycephalic breeds. These lesions were multifocal along smaller bronchi and the subpleural tissue at the margins of lobes. The granulomatous reaction contained numerous periodic acid-Schiff (PAS)-positive bodies that histochemically had reactions suggestive of a calcium-lipid-mucopolysaccharide complex. Although the cause is not clear, the location and distribution are suggestive of an inhalation or aspiration pneumonia.
Pulmonary granulomas of unknown cause were seen at necropsy as incidental findings in 18 dogs with a mean age of 10 years. All but two dogs were from large metropolitan areas of New York City and Philadelphia. Tissue specimens were submitted to the Armed Forces Institute of Pathology for histologic examination. The gross and histologic features of these lesions are described.
Materials and Methods
The breed, sex, and age of each dog is shown in table I. Parts of the pulmonary lesions were fixed in 10% formalin and embedded in paraffin. Sections were cut at 6 pni and stained with haematoxylin and eosin (HE), periodic acid-Schiff (PAS) with and without diastase, Mowry's modification of the colloidal iron stain for acid mucopolysaccharides (AMP) [4] , alizarin red S before and after microincineration, Danielli's stain for tyrosinecontaining proteins, alcian blue, oil red 0, and the Prussian blue reaction for iron. Other stains included Congo red for amyloid, Mayer's mucicarmine, and Gomori's methenaminesilver stain (GMS). X-ray diffraction was performed by the powder method and a DebyeScherrer camera [l] . 
Results

Gross Findings
The lesions were peribronchial as well as subpleural, usually at the margins of the apical, cardiac, and diaphragmatic lobes ( fig. 1 ). They were firm, flat, or depressed, roughly circular, 0.4 to 2.0 cm in diameter, and often nodular or confluent. The color varied from grayish-white to tan. Some were gritty.
Microscopic Findings
The histologic appearance of these lesions ( fig. 2 ) was essentially the saKe in all cases. Numerous round to oval or reniform phagocytosed bodies were present in macrophages and multinucleated giant cells ( fig. 3) . Plasma cells and lymphocytes were found in lesser number. In some cases the bodies were completely walled off by fibrous connective tissue (fig. 4) . The bodies were acidophilic to amphophilic with HE and were from 20 to 175 pm in diameter. Those in macrophages were smaller. Some bodies appeared to fuse, and form larger bodies, thus trapping macrophage nuclei. The outer parts of these bodies were birefringent in polarized light ( fig. 5) . They also contained faint radial striations and appeared laminated under higher magnification ( fig. 6 ). The bodies gave a positive reaction to the PAS method, were resistant when treated with diastase, and were strongly positive when stained with AMP and alcian blue. The alizarin red S stain gave a positive reaction only after microincineration and thus indicated bound calcium. The GMS stain, Danielli's stain, and the Prussian blue stain were negative. The bodies did not stain with Congo red. X-ray diffraction studies showed that these bodies contained silica calcium pyrophosphate and calcium diphosphate.
Discussion
In brachycephalic breeds the muzzle is broad and short. The boxer, bulldog, small spaniel, pug, Boston terrier, and Pekingese fall into this category. One half of the cases reported here were in boxers. Concurrent respiratory lesions occurred in seven cases. Whether these concurrent lesions or the shortness of the muzzle are predisposing to the presence of PAS-positive bodies could not be determined. The fact that the majority of PAS-positive bodies occurred in brachycephalic dogs suggests a relationship between the shortness of the upper respiratory tract and occurrence of PAS-positive bodies. The presence of these lesions in seven breeds that were more nearly mesaticephalic (table I) , however, suggests that shortness of the head and nasal passages is not necessary for occurrence of PAS-positive bodies.
Lipoid substances given per os in medications, especially to cats, may be inhaled and cause granulomatous inflammation characterized by foamy macrophages in alveolar spaces. The lesion caused by aspiration of vomitus is frequently a severe necrotizing one.
Granulomatous lesions caused by the aspiration of vegetable particles such as cooked beans, peas, and lentils have been described in the lungs of man and have been produced experimentally in laboratory animals [2] . They are PAS positive, but the honeycomb mesh of the leguminous cotyledons is stained by silver impregnation ; in addition, a few granulomas have central coagulation necrosis.
Structures of similar configuration are corpora amylacea and the calcospherites of pulmonary microlithiasis. Corpora amylacea are rounded basophilic masses with outer parts that are concentrically laminated and which often contain a central pigmented core. Corpora amylacea are not birefringent, do not calcify, the inflammatory reaction is slight, and the PAS reaction is weakly positive. Pulmonary microlithiasis has been described in the dog and man [3, 5] . The lesions are diffuse, and the specimens of lung tissue must be decalcified before microscopic examination. The calcospherites that compose this lesion are concentrically laminated and have radial striations but, unlike corpora amylacea, are calcified and do not contain a central pigmented core. They stain intensely with PAS and colloidal iron stains.
It appears that the PAS-positive bodies in our cases may be differentiated from corpora amylacea, the calcospherites of microlithiasis, and aspirated vegetable particles on the basis of location, configuration, and staining reactions. Granulomatous pneumonia associated with PAS-positive bodies appears to be a distinct pathologic entity not previously described in the dog.
